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The immobilized enzyme packed column was used to produce oligosaccharides by the continuous 
hydrolysis of soluble xylan. The immobilized enzyme was significantly stable and did not inactivate up to 
at least 1,200 h of reaction. Oligosaccharides only were produced effectively by crude enzyme derived 
from Eupenicillium javanicum. The ratio of hydrolysis of soluble xylan was ca. 20 % and the molar ratio 
of xylotriose to xylobiose was almost 1 to 1. The productivity of xylooligosaccharides seems to increase 
under higher concentration of soluble xylan and higher reaction temperature than 28^. 
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Introduction 
Xylan is one of main components in agro wastes 
and wood wastes, which are wasted large amount. 
The effective use of xylan is hoped. 
The xylooligosaccharides which are enzymatic 
hydrolysates of xylan, are utilized as indigestible 
sweeteners and are useful as a functional substance 
which has a stimulatory effect on the selective growth 
of human intestinal Bifidobacteria, important for the 
maintenance of a healthy intestinal microflora (1-3). 
The enzymatic hydrolysis of xylan is beneficial 
because it occurs under mild conditions with no 
side-reaction. We found that Eupenicillium 
javanicum isolated from humus produced a highly 
active xylanase in spite of a weak j3 -xylosidase 
activity (4). This xylanase system was considered to 
have a merit to obtain xylooligosaccharides from 
xylan. 
Since j3 -xylosidase activity in the culture liquid 
was weak, the culture liquid recovered was used as a 
crude enzyme solution without purification, and the 
continuous production of xyloologosaccharides from 
xylan by the enzyme solution was investigated. 
1. Experimental 
1.1. Preparation of crude enzymes 
The basal medium for growth of Eupenicillium 
javanicum was 1.0 g Bacto peptone, 0.3 g Urea, 2.0 g 
MgSO4 • 7H2O, 0.4 g CaCl2 • 2H2O, 5.0 mg FeSO4 ■ 
7H2O, 1.6 mg ZnSO4 • 7H2O, 1.4 mg MnSO4 • H2O, 
4.0 mg CoCl2 • 6H2O per liter. The initial pH and 
temperature of main culture were 5.5 and 28°C, 
respectively (4). The cells obtained by pre-culture 
(100 ml basal medium solution containing 10 g/1 
glucose) were recovered by centrifugation, and main 
culture on 2 liter-shaking flask was carried out by 
adding the above cells in the culture liquid (1,000 ml 
basal medium solution containing 40 g soybean bran). 
The culture liquid was recovered at 11 days of 
cultivation time, the supernatant obtained by 
centrifugation was used as a crude enzyme solution, 
and also freeze-dried for storage. 
1.2. Preparation of immobilized enzyme 
The freeze-dried sample (25.5 g) was obtained 
from 3,500 ml of the supernatant solution. The 
immobilization of xylanase was performed with 
carbodiimide coupling method. The concentration 
of enzyme solution under the following experiments 
was 0.1 g/ml. TOYOPEARL AF-Amide-650M (12 
ml gel) was used as the immobilization carrier. The 
suitable amount of the enzyme solution was added in 
the gel, that is, gel suspension. EDC 
(l-ethyl-3-(3-dimethylaminopropyl) carbodiimide 
chloride) was added in the gel suspension as a 
condensing agent, then the gel suspension was shaken 




